Summary. The uterine weight and ovulation responses of immature intact and hypophysectomized mice from two lighting regimes have been studied after injection of gonadotrophin. The results indicate diurnal variation in ovarian response: the response to gonadotrophin was greater when it was administered during the second halfof the light phase of the daily light cycle than at any other time.
INTRODUCTION
observed diurnal variation in the uterine weight response by the immature mouse injected with human chorionic gonadotrophin (hcg) at the time of hypophysectomy. Lamond & Braden (1959) had shown similar variation in the response to gonadotrophin by the intact immature mouse.
The studies of Everett & Sawyer (1950) and Everett (1956) suggested that in rats kept under controlled conditions ovulating hormone is released by the pituitary gland during the period 14.00 to 16.00 hours on the afternoon of pro-oestrus. McCormack & Meyer (1962) also showed, in experiments employ¬ ing hypophysectomy and the use of barbiturates, that ovulating hormone was released in the early afternoon on the 24th day of life of the rat. Clark & Baker (1964) (McClure, 1961) .
MATERIALS AND METHODS
Studies with different lighting regimes Pregnant mice of the Sydney White strain, of similar ages and breeding histories, were allotted to two breeding rooms of similar size and structure and with similar conditions of temperature and humidity. In one room the lights were on from 06.00 to 18.00 hours (normal) and in the other they were on from 18.00 to 06.00 hours (reversed) ; during the remainder of each day the rooms were in darkness. The mice were disturbed for routine management procedures soon after the lights came on. Male offspring were removed at birth. Female offspring were weaned at 18 to 20 days of age, when they weighed 11 to 13 g, and were used in experiments on the following day.
Fasting studies
Randomly-bred virgin albino mice, aged 8 to 9 weeks, were placed in groups of three with a single male. They were examined for evidence of mating at 09.00 hours daily, and were transferred individually to small cages on the day of appearance of the vaginal plug.
The animals were fed on unlimited mouse cubes while caged with males and during pre-experimental periods. Fasting treatments were begun by removing the cubes from the wire basket and replacing sawdust inside the cage. Drinkingwater was available throughout, and at the end of each fast the mouse cubes were replaced in the feed basket. Mice remained in their individual cages until they were killed 9 to 10 days after mating.
Unfasted control mice were always disturbed to the same extent as fasted animals; for example, the sawdust was changed in the cages of control mice at a similar time to the fasted groups.
RESULTS
The effect of the light-cycle on the uterine-weight response of intact and hypophysectomized mice to hcg administered at two times of day (Experiment A1 )
Mice from both lighting regimes (normal and reversed) were injected 3 to 4 min after hypophysectomy, which was carried out at either 09.00 to 10.00 hours or 15.00 to 16.00 hours. Three dose levels, 0-33, 1-0 or 3-0 i.u., of hcg (Pregnyl-Organon Ltd) were administered to groups of six mice. Intact mice (five to each group), from both lighting regimes, were injected with these doses of hcg at the same times.
Hypophysectomized mice were placed in a box in which the temperature was kept at 26-5 to 28°C. Intact mice were returned to their regular lighting regime. The mice were killed 44 to 48 hr after injection, and body weights and wet uterine weights were recorded. The heads of all hypophysectomized mice were fixed in formalin and later microscopically examined at random; the results from mice with pituitary fragments were discarded. The results of Experiment 1(a) and a repeat study 1 month later [Experi¬ ment Bl(b) ] are presented in Table 4 . In Experiment 1(b) additional groups were fasted for 48 hr, commencing at 06.00 or 18.00 hours on Day 3. All other details were as for Experiment 1(a). The results indicated that the effect of a 36-hr fast was dependent upon the time of day at which it began. Animals fasted for 48 hr showed pregnancy failure similar to that described by McClure (1959) .
The results of mice fasted for 36 hr, after transformation to angles, were submitted to analysis of variance ( Effect offasting on ovulation in adult di-oestrous mice reared under opposite lighting regimes (Experiment B4-) Adult di-oestrous mice, of similar age and body-weight to those used in the pregnancy studies, but born and reared under two lighting regimes (see 'Materials and Methods'), were fasted for 36 or 48 hr, starting at 06.00 or 18.00 hours 2 days before an injection of hcg. The injections of hcg, chosen so as to fall on the linear portion of the log dose-response line for numbers of ovula¬ tions, were given at noon, and the number of ova in the ampulla of the oviduct was counted 24 hr later. Twelve mice were used on each fasting treatment, and six of these were injected with either 1 -5 or 4-5 i. Table 7 ). 
DISCUSSION
The experiments of Everett & Sawyer (1950) , Everett (1956) (Lamond & Emmens, 1959) . Further studies (Lamond & Bindon, 1966b) (Everett, 1952) .
Unpublished observations indicate that this effect begins as early as the 15th day of life and that the time of its daily occurrence in young mice varies between individuals from as early as 11.00 hours to as late as 16.00 hours, with a peak around 14.00 hours. Such variation also exists in the LH-release phenomenon described by Everett & Sawyer (1953) .
The demonstration of diurnal variation in prolactin concentration in the rat's pituitary (Clark & Baker, 1964) , the existence of an afternoon peak in peripheral corticosteroid levels in the mouse (Halberg, Albrecht & Bittner, 1959) and of diurnal variations in ovarian ascorbic acid levels of the pseudopregnant rat (Stevens, Owen, Fukushima & Vorys, 1964) 
